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I. Basis of the report 



!• With regard to the elements of the international application:* " 
| | the international application as originally filed. 

fxl the description, pages 1,3,7-17,19-22 as originally filed, 

pages , filed with the demand, 

P a S es 2 > 4 > 5 > 6 * 6a > !8 received on 13 January 2005 with the letter of 12 January 2005 

|X| the claims, pages , as originally filed, 

pages , as amended (together with any statement) under Article 19, 
pages , filed with the demand, 

pages 23-28, received on 13 January 2005 with the letter of 12 January 2005 



X| the drawings, pages 1/11-11/11, as originally filed, 
pages , filed with the demand, 
pages , received on with the letter of 
I | the sequence listing part of the description: 

pages , as originally filed 
pages , filed with the demand 
pages , received on with the letter of 

^t^l^l 0 tue . ,an e ua g e > a11 dements marked above were available or furnished to this Authority in the language in 
which the international application was filed, unless otherwise indicated under this item 
These elements were available or furnished to this Authority in the following language which is: 
LJ the language of a translation furnished for the purposes of international search (under Rule 23. 1(b)). 
I | the language of publication of the international application (under Rule 48.3(b)). 

□ the language of the translation furnished for the purposes of international prelirninary exarnination (under Rules 55 2 
and/or 55.3). 

3. With regard to any nucleotide and/or amino acid sequence disclosed in the international application, the international 
prelrmmary examination was carried out on the basis of the sequence listing: 

I I contained in the international application in written form. 

I I fifed together with the international application in computer readable form 
I I furnished subsequently to this Authority in written form 
I | furnished subsequently to this Authority in computer readable form 

□ The statement that the subsequently furnished written sequence listing does not go beyond the disclosure in the 
mternational application as filed has been furnished. 

□ ^enfiShed^ MoXm ^° n recorded fa computer readable form is identical to the written sequence listing has 

4. Q The amendments have resulted in the cancellation of: 
| | the description, pages 
| | the claims, Nos. 
| | the drawings, sheets/fig. 

5. Q This report hak been established as if (some of) the amendments had not been made, since they have been considered to 
go beyond the disclosure as filed, as indicated in the Supplemental Box (Rule 70.2(c)).** 



Replacement sheets which have been furnished to the receiving Office in response to an invitation under Article 14 are referred to in this 
reportas originally filed" and are not annexed to this report since they do not contain amendments (Rules 70.16 and 70.17). 
Any replacement sheet containing such amendments must be referred to under item 1 and annexed to this report 
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SSl™ll S ^ teimilt ^ ArBc ? 35(2) With regard to no ™ lt y> in ventive step or industrial applicability; citations 
and explanations supporting such statement y UU4 

1. Statement 



Novelty (N) 
Inventive step (IS) 



Claims 1-65 
Claims 

Claims 1-65 
Claims 

Industrial applicability (IA) Claims 1-65 

Claims 



YES 

NO 

YES 

NO 

YES 

NO 



2. Citations and explanations (Rule 70.7) 



The claims are directed to a method (and device) for treating a stiffened blood vessel comprising substantially 
encasing a stiffened portion of the blood vessel with an elastic membrane formed of biocompatible material such 

thf ^ 6n ? ge ! S d S J tiffened P0rti ° n ° f the blood vessel to thereb y redu <* toe external diameter of 

the stiffened portion of said blood vessel. 

The closest related art found in the International Search Report ( Dl = WO 1996/007371 to AHN) relates to a 
method of treating an aneurysm as opposed to a method of treating a stiffened blood vessel. In Dl the aneurysm 
is treated by securing a stiff vascular graft 16 within the aneurysmal blood vessel 22. The treatment accordingly 
crates asttffened Wood vessel rather than treats a stiffened blood vessel. A band 26 is applied to the exterio? 
surface of the blood vessel adjacent the aneurysm (as opposed to at the aneurysm itself) at the site at which the 
graft 16 is attached to the blood vessel so as to support the blood vessel at the attachment site. 

Dl provides no disclosure of what material the band 26 is formed from, however the band is likely to be 
fSS ^ S? °? PO f d t0 ^ daStiC membrane re <l uir ed of the present invention). The band is applied to 
diametef reducing the external diameter of the blood vessel, but by maintaining the external 

The claims are therefore novel, inventive and have industrial applicability. . ' 
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Various studies have shown that elevated systolic pressure is associated with a 
greater risk of heart failure, stroke, and acute myocardial infarction, and that treatment of 
elevated systolic pressure can delay or prevent such adverse events even when diastolic 
pressure is normal or low. 

A number of studies have also shown that, in patients over 50, there is a stronger 
association between adverse cardiovascular (particularly coronary) events and pulse 
pressure, than systolic or diastolic pressure in isolation. Accordingly, for any given 
systolic pressure, the diastolic pressure is inversely related to the risk of adverse 
cardiovascular events, possibly due to reduction in coronary perfusion with decreased 
diastolic pressure. 

Heart failure is reported to effect 2 to 5 percent of people in Western societies . 
aged over 65, and 10 percent of those aged over 75. It is also reported to be the leading 
cause of hospital admission and readmission in Americans older than 65. 

The increase in systolic blood pressure with age is largely a result of stiffening of 
the aorta and large, elastic arteries. Dilatation of the aorta/arteries is typically associated 
with this stiffening. The stiffening and dilatation is a result of the repetitive cyclic stress 
applied to the aorta wall during expansion and subsequent relaxation of the aorta. The 
cyclic stresses applied to the aorta wall result in fatigue, fracture and fragmentation of the 
elastin fibres which provide the aorta wall with its elasticity. The mechanical properties 
of the aorta wall gradually become dominated by inelastic collagen. The breakdown of 
the elastin fibres results in the aorta becoming inelastic and stiff, thereby losing its 
capability to restore to its original diameter after expansion during the systole stage. The 
aorta accordingly remains permanently dilatated. 

A young, healthy ascending aorta typically has an external diameter of the order 
of 25 mm when subjected to normal diastolic pressure of 70 mmHg (9.3 kPa), and a wall 
thickness of the order of I mm. The diameter and wall thickness decrease from the 
proximal portions of the aorta to the more distal portions. Dilatation of the aorta 
associated with aortic stiffening may result in an increase in the external diameter of the 
ascending aorta at diastolic pressure to as large as 40 mm or more. 

Measurement of the stiffness of the aorta has been the subject of various studies, 
measuring various different stiffness related properties. The measurement of pure tensile 
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The most effective means of treating, or preventing, heart failure is to reduce 
cardiac load either pharmacologically or mechanically. Mechanical reduction of cardiac 
load using intra-aortic balloon counter pulsation and ventricular assist devices have 
proven effective. However, intra-aortic balloon counter pulsation can only be used as a 
temporary treatment. Ventricular assist devices are also expensive and temporary 
measures. 

Object of the Invention 

It is an object of the present invention to overcome or substantially ameliorate at 
least one of the above disadvantages. 

Summary of the Invention . 

In a first aspect, the present invention provides a method of treating a stiffened 
blood vessel, the method comprising at least substantially encasing a stiffened portion of 
said blood vessel with an elastic membrane formed of biocompatible material such that 
said membrane engages said stiffened portion of said blood vessel to thereby reduce the 
external diameter of said stiffened portion of said blood vessel. 

Preferably the blood vessel is an artery. 

More preferably the blood vessel is the aorta, particularly the ascending aorta. 

The stiffened portion of said blood vessel may be a grafted synthetic portion of 
blood vessel. The grafted synthetic portion may be a woven polyester graft. 
Alternatively, the grafted synthetic portion may be a polytetrafluoroethylene or Gore- 
Tex® graft. 

The stiffened portion of said blood vessel may be dilatated prior to treatment. 

The membrane may be in the form of a sheet, said stiffened portion of said blood 
vessel being encased by wrapping said membrane sheet around the circumferential 
periphery of said stiffened portion of said blood vessel and securing opposing end 
portions of said membrane. 

The membrane sheet may be wrapped around either the entire circumferential 
periphery of said stiffened portion of said blood vessel, or only about a majority of the 
circumferential periphery. 

The opposing end portions of said membrane sheet may be secured by suturing. 
Alternatively, the opposing end portions of said membrane may be secured by 
way of a clamp, or by welding. 
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In another form, the opposing end portions of said membrane may be secured by 
way of interlocking structures formed on, or fixed to, each of said opposing end portions. 

Each opposing end portion may be provided with a marking extending generally 
parallel with a free end edge of said end portion, said end portions being secured along or 
adjacent to said markings. 

The membrane sheet may be formed by slitting a cylindrical membrane. 

The membrane may be in the form of a spiral, said stiffened portion of said 
blood vessel being encased by spirally wrapping said membrane spiral around the 
circumferential periphery of said stiffened portion of said blood vessel. 

Typically, said membrane has a stiffness approximating that of a non-stiffened 
blood vessel of the type of blood vessel being treated. 

The membrane may have a measurement of tensile stiffness x thickness of 
between 25 and 2500 N/m, or optionally more specifically between 50 and 1000 N/m. 

The membrane, when formed into a cylinder having an internal diameter of 20 
mm, may have an average pressure-strain elastic modulus of between 0.15 xlO 6 and 15 x 
10 6 dyn/cm 2 at a pulsatile pressure of 120/70 mmHg (16/9 kPa), or optionally more 
specifically between 0.3 x 1 0 6 and 6 x 1 0 6 dyn/cm 2 . 

The external diameter of said stiffened portion of said blood vessel may be 
reduced by between 10% and 50% when encased with said membrane, at a pressure of 70 
mmHg (9 kPa) 

When the blood vessel is the ascending aorta, the external diameter of said 
stiffened portion of said blood vessel may be reduced to between 18 and 30 mm at a 
pressure of 70 mmHg, 

The membrane may be formed of an elastic silicon polymer or elastic 
polyurethane material. 

Preferably, said method is carried out thoracoscopically. 

In a second aspect, the present invention provides a method of treating a blood 
vessel, said blood vessel having a native tissue portion and a synthetic portion grafted in 
line with said native tissue portion, said synthetic portion having a greater stiffness than 
the stiffness of said native tissue portion, said method comprising at least substantially 
encasing said synthetic portion with an elastic membrane formed of biocompatible 
material such that said membrane engages said synthetic portion to thereby reduce the 
diameter of said synthetic portion. 
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In a third aspect, the present invention provides a device for treating a stiffened 
blood vessel, said device comprising an elastic membrane formed of a sheet of 
biocompatible material having two opposing end portions, said membrane being adapted 
to be wrapped around the circumferential periphery of a stiffened portion of said blood 
vessel and said opposing end portions secured to each other to thereby reduce the external 
diameter of said stiffened portion of said blood vessel, wherein each said end portion is 
provided with a marking extending generally parallel with a free end edge of said end 
portion, said marking being indicative of the location at which said opposing end portions 
are to be secured with said membrane wrapped about said stiffened portion of said blood 
vessel, the distance between said end markings being selected as the circumference of a 
cylinder to be formed by wrapping said membrane sheet around said stiffened portion of 
said blood vessel. 

The distance between said markings may be between 56 and 94 mm 
(corresponding to a cylinder diameter of between 18 and 30 mm). 

In a fourth aspect, the present invention provides a device for treating a stiffened 
blood vessel, said device comprising an elastic membrane formed of a sheet of 
biocompatible material having two opposing end portions, said membrane being adapted 
to be wrapped around the circumferential periphery of a stiffened portion of said blood 
vessel, wherein said device further comprises interlocking structures formed on, or fixed 
to, each said opposing end portion for securing said end portions about said stiffened 
portion of blood vessel to thereby reduce the external diameter of said stiffened portion of 
said blood vessel. 

In a fifth aspect, the present invention provides a device for treating a stiffened 
blood vessel, said device comprising an elastic membrane formed of a sheet of 
biocompatible material having two opposing end portions, said membrane being adapted 
to be wrapped around the circumferential periphery of a stiffened portion of said blood 
vessel and said opposing end portions secured to each other to thereby reduce the external 
diameter of said stiffened portion of said blood vessel, wherein a series of generally 
parallel markings are applied to a surface of said membrane. 

Typically, each of said markings extends generally parallel to a free end edge of 
each of said end portions. 
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In a sixth aspect, the present invention provides a device for treating a stiffened 
blood vessel, said device comprising an elastic membrane formed of a sheet of 
biocompatible material having two opposing end portions, said membrane being adapted 
to be wrapped around the circumferential periphery of a stiffened portion of said blood 
vessel, wherein said membrane includes a radio-opaque marker. 

The radio-opaque marker may be dispersed throughout said membrane. 
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reduced stiffness win be much more significant ^ &e lmmt fa pu|se 
resulting from the decreased diameter. There is thus a baiance between providing a 
■ameter reduction that is sufficient for an elastic membrane of a given reduce, stiffitess 
to take moat of the pressure load for pressures from diastolic pressure up to systolic 
' t " m - wUlst no( befa 8 » ■**-« mat it adversely constricts blood flow 

The rdeal combination of elastic membrane stiflhess and blood vessel diameter 
reduction will vary dependent upon me specific application, although the stiffness of the 
native blood vessel will not appreciably effect this selection. 

Based on the m-vitro and computational results, reductions in diaatohc diameter 

° fabl ^vea S .lofberiveenlO%and50%a re «pee.ed to bepardoulariyaui te ble For 
the ascending aorta, reductions in diastolic external diameter to between 18 mm and 30 
mm at a norma, diastolic pressure of 70 mmHg (9 kPa) are expected to be particularly 
suitable without adveme.y constricting the blood flow passage. For young humans 
reductions in diastolic external diameter of the ascending aorta down .o 1 0 mm may be 

and ,< m t meaSUIement ° f ^ membrane ,enSi ' e SUfflleSS * on*— 25 

and 2500 N/m is a.so expected to be suitable when treating the aorta, particularly the 

ascending aorta, with measurements between 50 and 1000 N/m being particularly 

Considering tie average preasuxe-strain elastic modulus of the membrane itself a 
modulus of between 0.15 x >0« and 15 x 10« dynW for a cylinder formed of the 
membrane with an interna, diameter of 20 mm a, a pulsatile pressure of 120/70 mmHg 
(16/9 kPa) rs expected to be suifaUe, with a modulus of between 0.3 x 10« and 6 x 10« 
dyn/cm being particularly suitable. 

a bloodvessel with an elastic membrane is most effective when applied to the ascending 
aorta. Whdst improvements are achieved by encasing other stiffened blood vessels 
particularly other portions of the aorta, tire reductions in pulae pressure are much l K s man 
Arose ma can be achieved by encasing the ascending aorta. Tne ascending aorta is also 
free of mtemoatal artery branches, and hentie it is also a very suitaWe blood vesse, for 
encasing m terms of surgical simplicity, as a single sheet membrane can be madily 
apphed to the ascending aorta. The modeUing further indicated that there is ,f tt ,e 
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CLAIMS: 



1 • A method of treating a stiffened blood vessel, said method comprising 
at least substantially encasing a stiffened portion of said blood vessel with an elastic 
membrane formed of biocompatible material such that said membrane engages said 
. stiffened portion of said blood vessel to thereby reduce the external diameter of said 
stiffened portion of said blood vessel. 

2. The method of claim 1 wherein said blood vessel is an artery. 

3. The method of claim 2 wherein said blood vessel is the aorta 

4. The method of claim 2 wherein said blood vessel is the ascending aorta 

5. The method of claim 1 wherein said stiffened portion of said blood 
vessel is a grafted synthetic portion of said blood vessel. 

6. The method of claim 5 wherein said grafted synthetic portion is a woven 
polyester graft. 

7. The method of claim 1 wherein said stiffened portion of said blood 
vessel is dilatated prior to treatment. 

8. The method of claim 1 wherein said membrane is in the form of a sheet 
said stiffened portion of said blood vessel being encased by wrapping said membrane ' 
sheet around the circumferential periphery of said stiffened portion of said blood vessel 
and securing opposing end portions of said membrane. 

9. The method of claim 8 wherein said membrane sheet is wrapped around 
the entne circumferential periphery of said stiffened portion of said blood vessel portion 

10- The method of claim 8 wherein said membrane sheet is wrapped about a 
majority of the circumferential periphery of said stiffened portion of said blood vessel 

11. The method of claim 8 wherein the opposing end portions of said 
membrane sheet are secured by suturing. 

12. The method of claim 8 wherein the opposing end portions of said 
membrane are secured by way of a clamp. 

13. The method of claim 8 wherein the opposing end portions of said 
membrane are secured by welding. 

14. The method of claim 8 wherein the opposing end portions of said 
membrane are secured by way of interlocking structures formed on, or fixed to, each of 
said opposing end portions. 
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15. The method of claim 8 wherein each opposing end portion is provided 
with a marking extending generally parallel with a free end edge of said end portion, said 
end portions being secured along or adjacent to said markings. 

16. The method of claim 8 wherein said membrane sheet is formed by 
slitting a cylindrical membrane. 

17. The method of claim 1 wherein said membrane is in the form of a spiral, 
said stiffened portion of said blood vessel being encased by spirally wrapping said 
membrane spiral around the circumferential periphery of said stiffened portion of said 
blood vessel. 

18. The method of claim 1 wherein said membrane has a stiffness 
approximating that of a non-stiffened blood vessel of the type of blood vessel being 
treated. 

19. The method of claim 1 wherein said membrane has a measurement of 
tensile stifmess x thickness of between 25 and 2500 N/m. 

20. The method of claim 1 9 wherein said measurement of tensile stifmess x 
thickness is between 50 and 1000 N/m. 

21. The method of claim 8, wherein said membrane, when formed into a 
cylinder having an internal diameter of 20 mm, has an average pressure-strain elastic 
modulus of between 0.15 x 10 6 and 15 x 10 6 dyn/cm 2 at a pulsatile pressure of 120/70 
mmHg (16/9 kPa). 

22. The method of claim 8, wherein said membrane, when formed into a 
cylinder having an internal diameter of 20 mm, has an average pressure-strain elastic 
modulus of between 0.3 x 10 6 and 6 x 10 6 dyn/cm 2 at a pulsatile pressure of 120/70 
mmHg (16/9 kPa). 

23. The method of claim 1 wherein said external diameter of said stiffened 
portion of said blood vessel is reduced by between 10% and 50% when encased with said 
membrane, at a pressure of 70 mmHg (9 kPa) 

24. The method of claim 4 wherein said external diameter of said stiffened 
portion of said blood vessel is reduced to between 18 mm and 30 mm at apressure of 70 
mmHg (9kPa) 
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25. The method of claim 1 wherein said membrane is formed of an elastic 
silicon polymer. 

26. The membrane of claim 1 wherein said membrane is formed of an 
elastic polyurethane. 

27. The method of claim 1 wherein said method is carried out 
thoracoscopically. 

28. A method of treating a blood vessel, said blood vessel having a native 
tissue portion and a synthetic portion grafted in line with said native tissue portion, said 
synthetic portion having a greater stiffness than the stiffness of said native tissue portion, 
said method comprising at least substantially encasing said synthetic portion with an 
elastic membrane formed of biocompatible material such that said membrane engages 
said synthetic portion to thereby reduce the external diameter of said synthetic portion. 

29. The method of claim 28 wherein said synthetic portion is a woven 
polyester. 

30. A device for treating a stiffened blood vessel, said device comprising an 
elastic membrane formed of a sheet of biocompatible material having two opposing end 
portions, said membrane being adapted to being wrapped around the circumferential 
periphery of a stiffened portion of said blood vessel and said opposing end portions 
secured to each other to thereby reduce the external diameter of said stiffened portion of 
said blood vessel, wherein each said end portion is provided with a marking extending 
generally parallel with a free end edge of said end portion, said marking being indicative 
of the location at which said opposing end portions are to be secured with said membrane 
wrapped about said stiffened portion of said blood vessel, the distance between said 
markings being selected as the circumference of a cylinder to be formed by wrapping said 
membrane sheet around said stiffened portion of said blood vessel. 

31. The device of claim 30 wherein said membrane has a stiffiiess 
approximating that of a non-stiffened blood vessel of the type of blood vessel to be 
treated. 

32. The device of claim 30 wherein said membrane has a measurement of 
tensile stiffiiess x thickness of between 25 and 2500 N/m. 

33. The device of claim 32 wherein said measurement of tensile stiffiiess x 
thickness is between 50 and 1000 N/m. 
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34. The device of claim 30 wherein said distance between said markings is 
between 56 and 94 mm. 

35. The device of claim 30 wherein said membrane, when formed into a 
cylinder having an internal diameter of 20 mm, has an average pressure-strain elastic 
modulus of between 0.15 x 10 6 and 15 x 10 6 dyn/cm 2 at a pulsatile pressure of 120/70 
mmHg(16/9kPa). 

36. The device of claim 30 wherein said membrane, when formed into a 
cylinder having an internal diameter of 20 mm, has an average pressure-strain elastic 
modulus of between 0.3 x 10 6 and 6 x 10 6 dyn/cm 2 at a pulsatile pressure of 120/70 
mmHg(16/9 kPa). 

37. The device of claim 30 wherein said membrane is formed of an elastic 
silicon polymer. 

38. The device of claim 30 wherein said membrane is formed of an elastic 
polyurethane. 

39. A device for treating a stiffened blood vessel, said device comprising an 
elastic membrane formed of a sheet of biocompatible material having two opposing end 
portions, said membrane being adapted to being wrapped around the circumferential 
periphery of a stiffened portion of said blood vessel, wherein said device further 
comprises interlocking structures formed on, or fixed to, each said opposing end portion 
for securing said end portions about said stiffened portion of blood vessel to thereby 
reduce the external diameter of said stiffened portion of said blood vessel. 

40. The device of claim 39 wherein said membrane has a stiffness 
approximating that of a non-stiffened blood vessel of the type of blood vessel being 
treated. 

41. The device of claim 39 wherein said membrane has a measurement of 
tensile stiffness x thickness of between 25 and 2500 N/m. 

42. The device of claim 41 wherein said measurement of tensile stiffness x 
thickness is between 50 and 1000 N/m. 

43. The device of claim 39 wherein said membrane, when formed into a 
cylinder having an internal diameter of 20 mm, has an average pressure-strain elastic 
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modulus of between 0.15 x 10 6 and 15 x 10 6 dyn/cm 2 at a pulsatile pressure of 120/70 
mmHg(16/9 kPa). 

44. The device of claim 39 wherein said membrane, when formed into a 
cylinder having an internal diameter of 20 mm, has an average pressure-strain elastic 
modulus of between 0.3 x 10 6 and 6 x 10 6 dyn/cm 2 at a pulsatile pressure of 120/70 
mmHg(16/9 kPa). 

45. The device of claim 39 wherein said membrane is formed of an elastic 
silicon polymer. 

46. The device of claim 39 wherein said membrane is formed of an elastic 
polyurethane. 

47. A device for treating a stiffened blood vessel, said device comprising an 
elastic membrane formed of a sheet of biocompatible material having two opposing end 
portions, said membrane being adapted to being wrapped around the circumferential 
periphery of a stiffened portion of said blood vessel and said opposing end portions 
secured to each other to thereby reduce the external diameter of said stiffened portion of 
said blood vessel, wherein a series of markings are applied to a surface of said membrane. 

48. The device of claim 47 wherein each of said markings extends generally 
parallel to a free end edge of each of said end portions. 

49. The device of claim 47 wherein said membrane has a stiffness 
approximating that of a non-stiffened blood vessel of the type of blood vessel being 
treated. 

50. The device of claim 47 wherein said membrane has a measurement of 
tensile stiffness x thickness of between 25 and 2500 N/m. 

5 1 . The device of claim 50 wherein said measurement of tensile stiffness x 
thickness is between 50 and 1000 N/m. 

52. The device of claim 47 wherein said membrane, when formed into a 
cylinder having an internal diameter of 20 mm, has an average pressure-strain elastic 
modulus of between 0.15 x 10 6 and 15 x 10 6 dyn/cm 2 at a pulsatile pressure of 120/70 
mmHg (16/9 kPa). 

53. The device of claim 47 wherein said membrane, when formed into a 
cylinder having an internal diameter of 20 mm, has an average pressure-strain elastic 
modulus of between 0.3 x 10 6 and 6 x 10 6 dyn/cm 2 at a pulsatile pressure of 120/70 
mmHg (16/9 kPa). 
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54. The device of claim 47 wherein said membrane is formed of an elastic 
silicon polymer. 

55. The device of claim 47 wherein said membrane is formed of an elastic 
polyurethane. 

56. A device for treating a stiffened blood vessel, said device comprising an 
elastic membrane formed of a sheet of biocompatible material having two opposing end 
portions, said membrane being adapted to being wrapped around the circumferential 
periphery of a stiffened portion of said blood vessel and said opposing end portions 
secured to each other to thereby reduce the external diameter of said stiffened portion of 
said blood vessel, wherein said membrane includes a radio-opaque marker. 

57. The device of claim 56 wherein said radio-opaque marker is dispersed 
throughout said membrane. 

58. The device of claim 56 wherein said radio-opaque marker is applied to a 
surface of said membrane. 

59. The device of claim 56 wherein said membrane has a stiffness 
approximating that of a non-stiffened blood vessel of the type of blood vessel being 
treated. 

60. The device of claim 56 wherein said membrane has a measurement of 
tensile stiffness x thickness of between 25 and 2500 N/m. 

6 1 . The device of claim 60 wherein said measurement of tensile stiffness x 
thickness is between 50 and 1000 N/m. 

62. The device of claim 56 wherein said membrane, when formed into a 
cylinder having an internal diameter of 20 mm, has an average pressure-strain elastic 
modulus of between 0.15 x 10 6 and 15 x 10 6 dyn/cm 2 at a pulsatile pressure of 120/70 
mmHg(16/9 kPa). 

63. The device of claim 56 wherein said membrane, when formed into a 
cylinder having an internal diameter of 20 mm, has an average pressure-strain elastic 
modulus of between 0.3 x 10 6 and 6 x 10 6 dyn/cm 2 at a pulsatile pressure of 120/70 
mmHg(16/9kPa). 

64. The device of claim 56 wherein said membrane is formed of an elastic 
silicon polymer. 

65. The device of claim 56 wherein said membrane is formed of an elastic 
polyurethane. 
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